Ethanol enhances, but diazepam and pentobarbital reduce the ambulation-increasing effect of caffeine in mice.
The interactions of caffeine (10 mg/kg p. o.) with various doses of ethanol, diazepam or pentobarbital were investigated by observing the ambulatory activity of mice. The ambulatory activities after the coadministration of caffeine with ethanol (1.6, 2.4 and 3.2 g/kg p. o.) were significantly higher than those after the single administration of the corresponding doses of individual drugs. Ethanol alone significantly increased the activity with ataxia at 2.4 and 3.2 g/kg, suggesting that 1.6 g/kg of ethanol was an optimum dose for studying the interaction of caffeine with ethanol. Although diazepam (0.25, 0.5 and 2 mg/kg s. c.) and pentobarbital (1, 3 and 10 mg/kg s. c.) alone did not change the activity, they significantly reduced the effect of caffeine. Naloxone (1 and 5 mg/kg s. c.) did not modify the effect of caffeine alone, but, at 5 mg/kg, it was effective in significantly reducing the ambulation-increasing effect of caffeine with ethanol (1.6 g/kg) to nearly the level of caffeine alone. Ca-cyanamide (5 mg/kg p. o., pretreatment 30 min before), reserpine (1 mg/kg s. c., pretreatment 4 hr before) and alpha-methyl-p-tyrosine (200 mg/kg i. p., pretreatment 1 hr before) reduced the ambulation increment induced by caffeine alone or combination of caffeine with ethanol. Ethanol, diazepam and pentobarbital are classified as CNS depressants, and caffeine as a CNS stimulant. However, the present experiment demonstrated that the interaction of caffeine with ethanol was very different from that of caffeine with diazepam or pentobarbital. In the enhancing interaction of caffeine and ethanol, both dopaminergic and endogenous opioid systems may be involved.